ABSTRACT
INTRODUCTION
Impulsivity is related to risk taking, lack of planning and quick decision making. 1 Definitions of impulsivity suggest that such behaviours tend to be committed without forethought or conscious judgment and are characterised by acting on the spur of the moment, the inability to focus on a specific task and a lack of adequate planning. 2, 3 In humans, impulsivity is commonly assessed using psychometric measure such as the Barratt Impulsivity Scale (BIS-11). 2 Impulsivity has been consistently associated with substance use and related problems. [4] [5] [6] [7] [8] [9] [10] [11] It was suggested that impulsivity may be a fundamental mechanism in both the onset of excessive substance use 12, 13 and relapse to substance use. 12, 14 The existing literature suggests that impulsivity may be a multidimensional construct and individual differences may exist across the different dimensions of impulsiveness, which may be related to different patterns and severities of substance use. 13 A study demonstrated higher impulsivity even in former severe heroin dependents currently in stable methadone maintenance pharmacotherapy. 15 Impulsivity may mediate the effects of substance on aggression, 15, 16 might contribute significantly to the risk of suicide attempts in substance-dependent patients 17, 18 and may interrupt with their outpatient or inpatient treatment. [19] [20] [21] Trait impulsivity is an important determinant of substance use during development, and in adults momentary 'state' increases in impulsive behavior may increase the likelihood of substance use, especially in individuals attempting to abstain. 22 Conversely, acute and chronic effects of substance use may increase impulsive behaviors, which may in turn facilitate further substance use. 22 Finally association between impulsivity and substance abuse may be mediated through a common third factor, 22, 23 such as personality.
Temperament and Character Inventory (TCI) is an instrument to measure four basic temperament and three basic character dimensions based on Cloninger's model of personality development. 24 Temperament consists of four traits, called as harm avoidance (HA), novelty seeking (NS), reward dependence (RD), and persistence (P). Character consists of three dimensions: self-directedness (SD), cooperativeness (C) and self-transcendence (ST). The psychobiological model assumes interactions between temperament and character scales, eliciting secondary emotions, which are important in the development of personality. 25 Individual differences in personality structure and development have a strong influence on the risk of all forms of psychopathology, including substance abuse. 26 Each dimension is influenced by complex interacttions among genetic and environmental variables because individual personalities develop as complex adaptive systems. 27 Cloninger 28 defines impulsive behaviour as the coexistence of four heritable temperamental traits: high NS, low HA, low P and rarely, high RD. Among these traits, high NS was consistently found to be related with impulsivity in different populations such as patients with eating disorder 29 and patients with generalised anxiety disorder (GAD). 30 Finally, it was suggested that the most vulnerable subjects to substance dependency may be those with high impulsivity and/or high NS. 31 Thus, it is important to evaluate relationship of personality dimensions with impulsivity in substance dependent populations. Also, different from other populations, impulsivity is closely linked to substance use and abuse, both as contributors to use and as consequences of use. 22 Identification of personality predictors of impulsivity dimensions might allow us to differentiate among subgroups of patients with heroin dependency who, despite sharing the same diagnosis, may need different and specific approaches to the treatment of such dimension. Thus the personality dimensions that predict dimensions of impulsivity in heroin dependents may differ than other populations and from the model defined by Cloninger. 28 The aim of this study was to investigate the relationship of temperament and character dimensions with impulsivity and dimensions of impulsivity in heroin dependent inpatients while controlling for the effects of depression and anxiety.
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METHODS

Participants and settings
The study was conducted in Bakırkoy Training and Researh Hospital for Psychiatryi Neurology and Neurosurgery, Research, Treatment and Training Center for Alcohol and Substance Dependence (AMATEM) between February 2010 and July 2011. The Ethical Committee of the hospital approved the study. Patient's written informed consent was obtained after the study protocol was thoroughly explained.
The study was conducted at the end of the detoxification processes of alcohol and heroin dependent inpatients. Thus, 94 consecutively admitted male alcohol-dependent and 78 consecutively admitted male heroin-dependent inpatients according to the DSM-IV diagnostic criteria were considered for participation in the study. Interviews with the study group were conducted after detoxification period, i.e. 3-4 weeks after the last day of alcohol use and 2-3 weeks after the last day of heroin use.
Assessments
Structured Clinical Interview for DSM-IV (SCID-I):
The substance dependence section of the SCID-I 32 was conducted by a psychiatrist who was experienced with the administration of this instrument (C.E.). The Turkish version of the instrument 33 has been used in the present study. Researchers who administered and scored the questionnaires were blind to the participants' diagnosis and to the aim of the study.
The Barratt Impulsiveness Scale, version 11 (BIS-11): BIS-11
2 provides a measure of traitimpulsivity. The BIS-11 is a self-report questionnaire that asks participants to rate how often a series of statements apply to them. Cumulative scores range from 30 (low in trait-impulsivity) to 120 (high in trait-impulsivity). The BIS-11 is structured to assess long-term patterns of behavior and has been used to assess trait levels of impulsivity across a variety of populations, including substance-dependent individuals. [34] [35] [36] The Turkish version of the BIS-11 has been validated in a Turkish sample.
37
Temperament and Character Inventory (TCI):
For the evaluation of temperament and character traits, the Turkish version of the TCI 38 was used. The TCI is a 240-item self-administered questionnaire that measures the four temperament dimensions (NS, HA, RD, and P) and the three character dimensions (SD, C, and ST).
The Turkish version of the TCI has been validated in a Turkish sample.
39
Symptom Checklist-Revised (SCL-90-R):
Psychopathologic symptoms were assessed with widely used 90-item SCL-90-R, a self rating inventory. 40 The global severity index (GSI) was considered as a measure of overall psychopathology. The SCL-90-R is a reliable and valid measure of psychopathology and is widely used in psychosomatic researches. In the present study Turkish version of SCL-90-R was used. 41 
Data analysis
The statistical package SPSS 17.0 for Windows was used for all the analyses. Categorical variables were compared by means of the chisquare statistics. We used t-test to compare the groups on continuous variables. Hierarchical Stepwise Linear regression analyses were conducted when total impulsivity score and dimensions of BIS-11 were dependent variables, whereas depression and anxiety were entered in the first step and personality dimensions entered as independent variables in the second step. For all statistical analysis p values were considered significant at p<0.05.
RESULTS
Mean age of healthy controls were higher than heroin dependents, whereas mean duration of education did not differ between groups. The rate of being divorced and the rate of being unemployed were higher in the heroin group (Table 1) . Mean of impulsivity scores were higher in heroin dependent group than the healthy control group ( Table 2) .
Correlations of impulsivity with personality dimensions, depression and anxiety in heroin dependents are shown on Table 3 (Table 3) . Hierarchical Linear regression analyses were performed when taken impulsivity scores as the dependent variables and depression and anxiety as independent variables in first step, whereas personality dimensions in the second step. In this analysis, high NS, low SD and P predicted impulsivity. When considering dimensions of impulsiveness depression predicted attentional and motor impulsiveness, whereas different personality dimension predicted differrent impulsivity dimensions. Low cooperativeness predicted attentional impulsiveness, novelty seeking predicted motor impulsiveness and low SD and P predicted nonplanning impulsivity (Table 4) . Anatolian Journal of Psychiatry 15:8-14 
DISCUSSION
Important finding of the present study is that personality dimensions that predict impulsivity may differ according to the dimension of impulsivity that is evaluated. Consistent with the present study, in different populations such as patients with eating disorder, 29 patients with GAD 30 and a sample of Italian subjects, 42 high NS and low SD 30, 42 was consistently found to be related with impulsivity. It was suggested that a high risk-seeking predisposition (NS) in subjects with a low level of temperamental inhibition (low HA) may lead to an impulsive temperament. 28 Nevertheless, consistent with the previous studies conducted in different populations 29, 30, 42 low HA was not related with impulsivity in the present study. This may suggest that combinations of temperament dimensions that define impulsivity may differ according to the population that is studied.
Whenever subjects present a personality weakness (low SD), the likelihood of impulsive personality disorders (cluster-B of DSM-IV) increases. 27 Cluster-B personality disorders (i.e., antisocial personality disorder-ASPD, borderline personality disorder-BPD) typically show a high degree of comorbidity with substance use disorders. 43, 44 A pathologic increase of impulsivity is at the core of impulsive personality disorders (BPD and ASPD). 45 Among these personality disoders, ASPD has especially been reported to reflect high NS, low HA, and low RD traits, whereas 'impulsive' BPD reflects high NS, high HA, and low RD traits. 26 One study interestingly reported high HA in ASPD subjects with alcohol abuse. 46 These authors found that offenders with low HA committed less impulsive violence, whereas HA was high in subjects with either ASPD or BPD. A recent study also found that the NS and HA scores were higher, whereas RD and P scores were lower in the ASPD. 47 Results indicate that impulsivity play a significant role in cluster-B personality disorders and substance use disorders, as well as in their association with each other. 44 Thus consistent with the previous studies, 30, 48 the findings of the present study may suggest that BPD and ASPD may have highly represented in our samples of substance dependents.
The present study had several more limitations. Unfortunately the control group was not matched with the sample group according to any variable. All measures used in the present study were self-reported. Moreover, impulsivity may directly interfere with the completion of the questionnaires themselves, such that the impulsive subject may give less consideration to responses than the nonimpulsive subject. Introspective ratings assume that individuals have sufficient insight to rate their personality accurately. Although impulsive personality disorder was used for discussion they were not evaluated in the present study, which can be considered as a limitation. Another limitation of the present study was that all the patients were male. Also, cross-sectional design of the present study does not allow the assessment of causality, which may be considered as limitation of the present study. Finally, the study group was restricted to a treatment-seeking population, and it was not possible to generalize the present findings to non-treatment groups.
In response to stres or environmental cues, an individual with substance abuse could use the substance in a rapid unplanned action without regard to the consequences. 21, 49 Substance use may further diminish control over impulsivity regulation. Results suggest that although temperament dimensions of high NS and low P and character dimension of low SD predict impulsivity, personality dimensions that predict impulsivity dimensions seem to differ. Measures of impulsivity dimensions seem therefore related to different measures of temperament; a combined approach to this issue could help to create more homogenous diagnostic categories
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(or subtypes), and aid the identification of atrisk individuals for specific symptoms, behaveiors, or treatment responses. 50 An adequate, tailored pharmacologic and psychologic treatment of impulsivity dimensions according to related temperament dimensions in subjects with heroin dependency could produce a better response to therapeutic efforts, as well as reduce the risk of dropout. This may suggest that when impulsivity is the problem, types of impulsivity and personality dimensions must be evaluated and the treatment should be shaped accordingly among heroin dependents. In particular, subjects with low SD may benefit from a specific psychotherapeutic 27 and psychopharmacologic 51 approach aimed at improving selfcontrol and self-efficacy, which may reduce impulsivity.
